i^?/i=^;\U.'t^'.U^.(kl,-f.>fi'^J;'i<■,Wf^/;K■'V^'M^l 


I  \ 


T 


.,. 


OF  TBI'; 


]^]ARM 


xwiwiiMBliWmwni 


A.PROCjTOK  B.A.i    K.A.S 


lMi=   '.'V     /. 


U  '("  ^f  A  h/l  '>  s     ^o  o  r-4 « 


SI 


-;e5  

6 


I. 

THE  STUDENT'S  ATLAS  OF  PHYSICAL  GEOGEAPHY.    Consisting  ol 
20   Maps  with   descriptive   Letter-press,  illusteated   by  numerous   engravings 
Glasgow  and  New  York.     Imp.  Svo,  cloth  extra,  $2.i;o. 

II. 

•T^HE    COLLEGIATE    ATLAS.     Anew,  comprehensive,  and  useful  Atlas  of 
X     Modern  Geography  for  the  Library  and    for    ordinary  reference,  with  about 

40  Maps.     Glasgow  and  New  York,  1872. 
Imp.  Svo,  cloth  extra,  $4.00. 

III. 

•XTEW  MERCANTILE   MAP    OP    THE   WORLD,   ON    MERCATOR'S 

IM    PROJECTION.     For   Merchants,    Shippers,  Ship    Owners,   etc.     Size,   55 
inches  by  40  inches. 

This  Map  gives,  in  addition  to  a  clear  representation  of  all  the  States,  Kingdoms  and  Empires  of 
the  World,  with  the  most  recent  changes  of  Boundaries  and   the  latest  Geographical   Discoveries,  full 

Specificatinni  nf    all    tll^     r^m(TniT.»rl     ctaom     trxA     eri\M-nrr    .-nt.tar.     *\>a    ^.4«..;^»1     r~k...,.1«j» J     'T-T .J-,^._.Cy'j^^ 

marine  C 
Icebergs 
Counting 


Cloth,  : 


TH]  ^ 
of  I 


16  Maps,  Imperial  Svo ;  constructed  and  engraved  by  Miller,  with  descriptive 
letter-press  by  Wm.  F.  Colmer,  LL.D.,  and  full  Index.     Cloth,  $1.50. 

VII. 

THE    STUDENT'S     ATLAS    OF    HISTORICAL    AND     CLASSICAL 
GEOGRAPHY.     (The  two   above   works  bound   together.)     Containing  30 
Maps,  with  descriptive  letter-press.     Cloth,  $2.50. 

VIII. 

THE  PORTABLE    ATLAS    OF    MODERN    GEOGRAPHY.     Constructed 
and  Engraved  by  John  Bartholomew,  F.R.A.S.    With  16  Maps.    Imperial 
3vo.     Cloth,  fi.co. 

IX. 

THE   ATLAS   OF   SCRIPTURE    GEOGRAPHY.     i6  Map.,  with  Questions 
with  each  Map.    Small  quarto,   rloth,  75  cents. 

33 


o<iu 


A 


FAY'S    GEOGRAPHIES. 

lEST  STEPS  IN  GEOGEAPHY.     A  Hew  Text-Book  for  Beginners.     By  Theodore  S.  Fay 

Author  of  "  Great  Outlines  of  Geography."     i2mo.     75  cents. 

NEW  SYSTEM  OF  GEOGEAPHT.     By  Theodore  S.  Fav.      i6mo.      With  Atlas  and  colored 
plates,  large  quarto,  half  bound,  $2.75. 

ASTRONOMY. 

J3ENISON.   ASTEONOMY  WITHOUT  MATHEMATICS.  By  Edmund  Beckett  Denison,  LL.D., 
Q.C.,  F.R.A.S.     From  the  fourth  London  Edition.     Edited,  with  corrections  and  notes  by  PlinY 
E.  Chase,  A.M.     i2rao.     Cloth,  I1.75. 

"  There  should  be  a  copy  of  it  iu  every  District  Library,  and  it  Bhould  have  a  place  iu  every  cultivated  hoasehold 
in  ;he  land."— C'ind«naft  Chronicle. 

Pj^  ALF-HOUES  WITH  THE  TELESCOPE.     Being  a  popular  Guide  to  the  Use  of  the  telescope 
as  a  means  of  Amusement  and  Instruction.      Adapted  to  inexpensive  instruments.      By  R.  A. 
Proctor,  B.A.,  F.R.A.S.     i2mo.  cloth,  with  illustrations  on  stone  or  wood.     Price,  $1.25. 

*  J-J  ALF-HOUES  WITH  THE  STAES.     A  Plain  and  Easy  Guide  to  the  Knowledge  of  the  Constel- 

lations, showing  in  12  Maps,  the  Position  of  the  Principal  Star-Groups  Night  after  Night 
throughout  the  Year,  with  introduction  and  a  separate  explanation  of  each  Map.  True  for  every  Year. 
By  Richard  A.  Proctor,  B,A.,  F.R.A.S.     Demy  4to.     Price,  $2.25. 

"  Nothing  so  well  calculated  to  give  a  rapid  and  thorough  knowleds^e  ol'  the  position  of  the  stars  in  the  firmament 
has  ever  been  dcsis^ned  or  published  hitherto.  Mr.  Proctor's  'Half  Hours  with  the  Stars'  will  become  a  text-book  In 
all  schools,  and  an  invaluable  aid  to  all  teachers  of  the  yonng."—)yee/di/  Times. 

MICROSCOPY. 

*]LJALF-HOUES  WITH  THE  MIOEOSCOPE.     By  Edwin  Lankester,  M.D.,  F.R.S.     Illustrated 
by  250  Drawings  from  Nature.     i2mo.     Cloth,  f  1.25. 

*  J)AVIES.     MIOEOSOOPIO  OBJECTS.      The  Preparation  and  Mounting  of  Microscopic  Objects. 


W^ 


By  Thomas  Davies,     i2mo.    Cloth,  $1.25. 
'  No  one  who  owns  a  Microscope  can  afford  to  be  without  this  valuable  Manual."— Tto^etfo  B!aiie. 

POLITICAL    ECONOMY. 


''HAT    IS    PEEE    TEADE  ?      An  adaptation  for  the  American  Reader  of   Bastiat's  Sophismes 

Economiques.     By  Emile  Walter.     i2mo,  $1.00. 
"An  unanswerable  argument  against  the  follies  of  protection,  and  a  stinging  satire  on  the  advocates  of  that  policy 
Which  would  enrich  us  by  donbr.iig  our  eipenses.    Wit  and  sarcasm  of  the  sharpest  and  brightest  sort  are  used  bv  the 
author  with  great  effect."— jV.  Y.  Citizen. 

"  The  most  telling  statements  of  the  leading  principles  of  the  free  trade  theory  ever  published,  and  is,  perhaos  un- 
surpassed in  the  happiness  of  its  ihastr.Htions."— 7Vi«  iVo<ion.  ir        F, 

*  g  ASTIAT.    ESSAYS  ON  POLITICAL  ECONOMY,    By  Frederick  Bastiat.    i2mo,  cloth,  $1.00. 

"  The  Laws  ot  an  abstruse  science  have  never  been  made  more  clear,  or  expressed  more  forcibly."— Cjncinna/i 

J^OGEES.      SOCIAL    ECONOMY.       By  James   E.  Thorold   Rogers,  M.A.,  Tooke  Professor  o( 
Economic  Science  in  the  University  of  Oxford.      Revised  and  Edited  for  American  Students. 
i5mo.     Cloth  extra,  75  cents. 

This  little  volume  contains,  within  a  moderate  compass,  a  lucid  and  forcible  explanation  of  the  principles  of  Social 
liconomy.  1  he  nature  ot  labor,  property,  money  and  capital,  the  work  of  governments,  the  character  of  business,  the 
relations  of  men  with  each  other,  are  clearly  and  comprehensively  s.-t  forth  in  such  a  way  that  the  iustructioi;  can  be 
nnderstood  by  the  youngest  pupils,  while  full  of  interest  and  value  for  older  readers. 

'  We  cannot  too  highly  commend  this  work  for  teachers,  students  and  the  general  pabMc.''— American  Alherueiim. 

ART. 

(2 AYE.    METHOD  OF  LEAENING  TO  DEAW  FEOM  MEMOEY.    By  Madame  E.Cavk.  From 

4th  Parisian  Edition.     i2mo.     Cloth,  $1.00. 
*«♦  "  This  is  the  onlt  method  of  dkawing  which  keallt  teaches  antthino.    Mme.  Cav6  •  *   •  renders  in- 
valuable service  to  all  who  have  marked  out  for  themselves  a  career  of  ArV—Mxtractfrom  a  long  review  in  Hie  "Bevut 
dea  Deux  Mondes,"  written  by  Delacboix. 

(^AVE.    METHOD  OF  TEACHING  OOLOES.    i2mo.    Cloth,  $i.oo. 

1  **Z  ?'!'''  "1?*  ""'  referred  by  the  French  Minister  of  Public  Instruction  to  a  commission  of  ten  eminent  artists 
S.U  >?f'^!''I'*'  ^''°'^<'  report,  written  by  M.  Delacroix,  was  unanimously  adopted,  indorsing  and  approving  the  work. 
J  he  Minister  thereupon,  by  a  special  decree,  authorized  the  use  of  it  in  the  French  normal  schools. 

^pELLEGEIN.    PEOSPEOTIVE ;  The  Theory  and  Practice  of  Linear  Perspective,  applied  to  Land- 
scapes, Interiors,  and  the  Figure,  for  the  use  of  Artists,  Art-Students,  &c.      By  V.  Pellegrin, 
M.S.A.,  Professor  at  the  Military  School  of  St.  Cyr.     l2mo,  with  chart,  $1.00. 

"Wo  know  of  no  work  ou  the  subject  in  which  so  much  invaluable  material  Is  condensed."— Paor  Thompsom,  <y 

Benssellaer  Instttvu,  *  ^ 

.^  ■^^^lFSi%/lT'  i^.5  'H**  **"'  ■prepaid  to  teachers  for  eocamination  on  receipt  or  hat/  the  eatalomie  prim 
nzcepunq  those  marked*.    Special  Unrn  allowed  leachars  and  echMls  for  introduetlon. 


THE  SEASONS  ILLUSTRATED, 


LONDON 

PRINTED    BY    SPOTTISWOODE    AND    CO. 

NEW-STREET    SQUARE 


j^Jiojvrj^/'/£ce. 


THE     ORBIT     OF  the    EARTH, 1S67. 


SUN-YJEWS  OF  THE  EARTH. 


OR 


THE  SEASONS  ILLUSTRATED: 


COMPRISING   FORTt-EIGHT  VIEWS   OF   THE   EARTH    AS   SUPPOSED 
TO   BE  SEEN   FROM   THE   SUN   AT   DIFFERENT   HOURS   AND   SEASONS, 
WITH   FIVE   ENLARGED   SUN-VIEWS   OF   ENGLAND  AND   A   DIAGRAM 
REPRESENTING   THE   EARTH'S   DAILY   MOTION    IN    HER   ORBIT.       • 


BY 


RICHARD   A.   PROCTOR,   B.A.,   F.R.A.S. 

Late  Soholar  of  St.  John's  College,  Cambridge,  and  of  King's  College,  London  ;   Author  of  "  Saturn  and  Us  System,' 

"  The  ConsteUation-Seasons,"  rf-c. 


Look  downward  on  that  globe,  whose  hither  side 
With  liglit  from  hence,  though  but  reflected,  shines  : 
That  place  is  Earth,  the  seat  of  man  ; — that  light 
His  day,  which  else,  as  th'  other  hemisphere, 
Night  would  invade. 

Milton. 


NEW  YORK: 

G.    P.    PUTNAM'S    SONS. 

1867. 


^31 
91^ 


INTRODUCTION 


This  Work  is  intended  as  an  illustration  of  several  important  astronomical 
relations,*  and  especially  to  supply  the  place  of  the  meagre  and  incorrect 
pictures  which  have  hitherto  been  presented  in  illustration  of  that  most  impor- 
tant and  interesting  subject,  the  Earth's  varying  presentation  towards  the  Sun. 
I  append  so  much  of  description  as  is  necessary  to  enable  the  student  to  make 
an  intelligent  use  of  the  figures  here  presented,  which  are  drawn  with  all  the 
accuracy  that  could  be  secured  by  careful  calculation  and  construction. 

The  Frontispiece  shows  the  figure  of  the  path  followed  by  the  Earth  in  her 
annual  course  around  the  Sun  S.  The  path  is,  in  appearance,  a  circle,  whose 
centre  C  is  not  coincident  with  S.  In  reality,  the  path  is  not  quite  circular, 
being  an  ellipse,  whose  greater  axis  exceeds  the  lesser  by  about  one-7, 000th 
part ;  so  that  on  the  scale  of  our  figure  the  difference  would  be  inappreciable. 
This  scale  is  one  inch  to  30,000,000  miles.  The  Sun,  whose  diameter  is  850,000 
miles,  is  represented  of  its  true  proportional  size.  The  radius  of  the  circle 
representing  the  orbit  corresponds  to  a  distance  of  about  91,500,000  miles,  while 
S  C  is  about  1,500,000  miles. 

The  Earth  itself  is  too  small  to  be  represented  in  our  figure,  since  her 
diameter  is  less  than  one-hundredth  part  of  the  Sun's.     In  fact,  even  the  orbit  of 

*  It  is  perhaps  hardly  necessary  to  point  out  that  many  important  geographical,  geological,  and 
meteorological  facts  are  more  aptly  illustrated  by  such  a  series  of  views  as  the  present,  than  they 
could  be  by  any  set  of  ordinary  maps. 
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the  Moon  round  the  Earth  would  be  smaller  than  the  white  space  within  the 
circle  S. 

The  figure  shows  the  Earth's  motion  in  her  orbit  from  day  to  day,  starting 
from  the  winter  solstice.  She  is  nearest  to  the  Sun  in  winter,  farthest  from 
him  in  summer;  and  it  Avill  be  seen  that  she  travels  fastest  when  nearest  to 
him,  and  slowest  when  farthest  from  him. 

Thus  it  is  clear  that  the  seasons  do  not  depend  on  the  Earth's  distance  from 
the  Sun.  It  will  presently  be  seen  that  they  depend  on  the  view  he  has  (so  to 
speak)  of  this  or  that  part  of  the  Earth's  surface. 

The  Earth  has  an  axis,  on  which  she  rotates  once  in  a  day.  If  this  axis 
were  perpendicular  to  her  orbit,  it  is  clear  that  the  poles  or  ends  of  the  axis 
Avould  always  appear,  to  an  observer  in  the  Sun,  to  lie  on  the  circumference  of 
the  Earth's  visible  disc.  But  if  the  axis  is  inclined,  and  always  in  a  fixed 
direction,  this  will  not  happen.  Suppose,  for  instance,  that  the  Earth  is  situate 
as  shown  in  Plate  IV.,  the  observer  being  supposed  to  be  on  the  Sun  ;  then,  if 
she  moves  bodily  towards  the  left,  it  is  clear  her  north  pole  will  come  into  view. 
And  when  she  has  traversed  one  quarter  of  her  orbit,  she  will  appear  as  shown 
in  Plate  VII.,  still  moving  to  the  left ;  from  this  position  her  north  pole  will 
pass  apparently  towards  the  left,  imtil  it  is  again  on  the  edge  of  the  disc,  as  in 
Plate  X. ;  then,  after  another  quarter  revolution,  the  Earth  will  appear  as  in 
Plate  I.,  and  thence  return  to  the  position  she  had  at  first,  as  in  Plate  IV.  All 
this  time  the  daily  rotation  may  be  conceived  to  be  taking  place,  producing  the 
changes  presented  in  the  several  figures  of  these  plates. 

"VVe  may  also  form  a  very  good  conception  of  the  Earth's  changes  of 
presentation,  by  supposing  the  Earth,  without  moving  bodily,  (and  besides  her 
rotation  round  her  axis  of  figure)  to  rotate  once  in  a  year  about  an  axis  per- 
pendicular to  her  orbit;  since  we  clearly  get  the  same  changes  in  the  same 
order,  if  an  object  by  travelling  round  us  presents  every  side  in  turn  to  our 
inspection,  as  we  should  if  it  rotated  on  an  upright  axis. 

In  this  manner  it   is  easy  to  see   that  the  Earth   presents  to  the  Sun, 
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in   successive   months,   the   twelve  sets   of  views   exhibited   in   Plates   I.  to 
XII. 

In  studying  these  figures,  it  must  be  remembei'ed  that  each  represents  a 
half-globe,  not  a  flat  surface.  Thus  the  centre  of  each  circle  represents  that 
point  of  the  Earth's  surface  on  which  the  Sun's  rays  fall  perpendicularly.  As 
we  pass  towards  the  circumference,  we  reach  points  at  which  the  Sun's  rays  fall 
more  and  more  obliquely. 

Compare  the  position  of  England  at  mid-day  in  winter  and  summer.  At 
the  former  season  we  see  England  (Plate  I.,  second  figure)  very  much  fore- 
shortened near  the  top  of  the  Earth's  disc.  At  the  latter,  we  see  England  (Plate 
VIL,  second  figure)  scarcely  at  all  foreshortened,  and  not  far  from  the  centre 
of  the  disc.  We  see  that  at  the  former  season  England's  visible  path  is  a  short 
one,  i.e.  the  day  is  short ;  while  the  reverse  holds  at  the  latter  season.  In  fact, 
we  see  England  in  the  first  and  third  figures  of  Plate  VIL,  i.e.  at  six  o'clock 
morning  and  evening,  well  within  the  disc.  These  relations  are  reproduced  on 
an  enlarged  scale  in  Plate  XIII. 

I  need  hardly  say  that  the  larger  the  same  country  loolcs  as  seen  from  the 
Sun,  the  more  light  and  heat  it  is  receiving. 

The  student  should  in  a  similar  manner  trace  other  countries  of  both 
hemispheres,  and  of  tropical,  temperate,  and  arctic  zones,  through  the  several 
plates,  remembering  that  for  the  southern  hemisphere  the  names  of  the  seasons 
must  be  reversed,  our  summer  taking  place  at  the  same  period  as  the  southern 
winter,  and  so  on.  The  arrows  on  the  disc  represent  the  direction  of  rotation  ; 
the  long  an*ows  across  the  disc  the  direction  in  which  the  Earth  is  travellino-. 
The  small  central  disc  represents  the  Moon  on  the  same  scale  as  the  Earth's 
globe.  Her  distance  from  the  Earth  on  the  same  scale  would  be  about 
2-g  yards. 

But  the  maps  represent  more  than  mere  sun-views. 

We  may  suppose  them,  for  instance,  to  represent  the  Earth's  darkened 
hemisphere ;  in  which  case  the  dates  must  be  shifted  through  six  months,  and 


8  SUN- VIEWS   OF   THE   EAETH. 

the  time  through  twelve  hours.  Thus  we  see  that  the  second  figure  of  Plate  I., 
which  shows  the  position  of  England  at  mid-day  in  -winter  seen  from,  the  Sun, 
presents  England's  situation  at  midnight  in  summer,  when  the  observer  is 
supposed  to  view  that  side  of  the  Earth  which  is  turned  away  from  the  Sun. 

It  is  hardly  necessary  to  point  out  that  it  is  instructive  to  view  the  changes 
of  the  Earth's  presentation  in  this  light  as  well  as  in  the  former.  Thus  we  may 
compare  Plate  I.  as  before  with  Plate  VII.,  with  the  result  that  we  now  have 
illustrated  for  us  the  short  nights  of  midsummer,  and  the  long  nights  of 
midwinter. 

Again,  we  may  suppose  the  left-hand  half  of  each  figure  darkened,  in  which 
case  the  observer  is  supposed  to  face  the  Earth  as  she  travels  onwards ;  or  we 
may  suppose  the  right-hand  half  darkened,  in  which  case  the  observer  is  sup- 
posed to  see  the  Earth  travelling  directly  away  from  him.  In  the  former  case, 
the  dates  must  be  shifted  forwards  by  three  months,  and  the  time  backwards  by 
six  hours  ;  in  the  latter  case  these  processes  must  be  reversed. 

Both  cases  are  well  worth  studying  by  those  who  wish  to  understand  what 
is  the  real  state  of  the  Earth's  presentation  towards  surrounding  space  as  she 
travels  onwards  in  her  orbit  around  the  Sun. 

The  student  will  find  it  a  useful  exercise  to  trace  ofi"  the  meridians  shown 
in  the  dififerent  plates,  and  to  fill  up  with  pictures  of  the  Earth  at  intermediate 
stages  of  rotation. 

It  remains  only  to  be  noticed  that  these  figures  are  as  true  for  a  hundred 
years  hence,  or  for  a  hundred  years  ago,  as  for  the  present  time.  Nothing  but 
geological  changes  in  the  figure  of  the  continents  and  oceans  can  affect  the 
accuracy  of  the  maps. 
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*    "To  the  few  who  tliink,  invoet'.^ate,  aod  seek  the  substance  of  things,  the  reading  of  this  book  will  be  a  rare  de 
light.    It  is  the  most  ini|)oi'iant  contribution  in  meutal  science  recently  given  to  the  pabllc."— 5o»  Francisco  Bulletin. 

■pj  ASOOM.    SOIENOE,  PHILOSOPHY  AND  EELIGION.    By  John  Bascom,  author  of  Psychology, 

etc.     i2mo.     Cloth,  $1.75. 

"  Vifi:orons.  thoughtful,  sometimt's  brilliant,  and  ancommouly  refresliing." — Boston  Commonwealth. 
T"EE  PHILOSOPHY  OF  ENGLISH  LITERATURE.  Lectures  delivered  before  the  Lowell  In- 
stitute,  Boston.  By  Professor  JOHN  Bascom,  of  Williams  College.  i2mo.  Cloth,  $1.75.  Now  ready. 
pHADBOURNE.  NATURAL  THEOLOGY;  or,  Nature  and  the  Bible.  Lectures  delivered 
^^  before  the  Lowell  Institute,  Boston.  By  P.  A.  Chadbourne,  A.M.,  M.D.,  President  of  Williams 
College.     i2mo.     Cloth,  f  1.50. 

**  Professor  Chadbourne's  book  is  among  the  few  metaphysical  ones  now  published,  which  once  taken  up,  cannot 
be  laid  aside  unread.  It  is  writteu  in  a  perspicuous,  animated  style,  combining  depth  of  thought  and  grace  of  diction 
with  a  total  absence  of  ambitions  display."— VfraAtnjton  National  Republic. 

*'  In  diction,  method,  and  spirit,  the  volume  is  attractive  and  distinctive  to  a  rare  degree." — Boston  TravtUer. 

*r'HADBOURNE,    INSTINOT  IN  ANIMALS  AND  MAN.    By  P.  A.  Chadbourne,  author  of 

^-^     "  Natural  Theology,"  etc.     l2mo.     Cloth  extra,  $1,75. 

"  The  work  before  us  shows  not  only  a  superior  mastery  of  his  subject,  but  great  breadth  of  culture."— i\r«<!  Tork 
Vhion  Advocate. 

"  An  able  commentary  on  the  positions  of  the  leading  authorities  on  physical  science."—  Ctna/mati  OazetU. 


pREU. 


GERMAN. 

A  GERMAN  PRIMER.     By  M.  T.  Preu.     Square  i6mo.     Illustrated.     Cloth,  $1.00. 


The  title  of  "  German  Primer  "  snggeste  at  once  the  plan  of  the  work:  Practice  before  Theory,  without  regard  to 
the  age  of  the  scholar. 

"  It  is  Nature's  method,  the  method  of  example.  •  •  •  A  nearly  perfect  text-book  for  young  learners." 
—New  Tork  ihiangellet. 

pREU.    FIRST  STEPS  IN  GERMAN.    By  M.  T.  Preu.    8vo.    Cloth,  $1.25. 

"The  book  is  interesting,  important,  and  valnable."— Bon.  J.  L.  Motley. 
"  One  of  the  most  delightful  of  Grammars."— ffon.  John  Blgelow. 

"Admirably  calculated  to  promote  and  facilitate  the  acquisition  of  the  German  language.  "—i?yanci»Z«iS«r,  LL.D. 
"  After  a  careful  examination  of  the  book,  I  do  not  hesitate  to  express  my  decided  opinion  in  its  favor." — C.  F. 
Kellnei;  Prof,  of  Lan^ages,  Oeneva,  N.  T.  ^    ,     j ,       „ 

"  I  wish  I  had  the  purse  of  a  millionaire  to  scatter  these  two  books  broadcast  over  the  land."— (J/r«.)  A.  8.  Badger, 
Boston. 
*T    EMPRIERE'S  OLASSIOAL  DICTIONARY.     Miniature  edition,  containing  a  full  account  of  all 
the  Proper  names  mentioned   in  Ancient  Authors,  and  much  useful  information  respecting  the 
usages  and  habits  of  the  Greeks  and  Romans.     Elegantly  printed  in  pearl  type,  in   one  thicic  volume. 
i8mo.     Extra  cloth.     $2.00. 
*COHOOL  MANUAL  OF  ANOIENT  GEOGRAPHY,   for  the  use  of  Schools  and  Private   Tuition, 
compiled  from  the  Works  of  A.  H.  L.  Heeren.     i2rao,  cloth.     London.     80  cents. 


*SEELEY'S    SERIES    OF    STANDARD    TEXT-BOOKS. 

Edited  by  the  Rev.  A.  J.  Chukch,  M.A. 


25c. 

By  the  Rev.  A.  J.  CmmcH, 

85c. 

By  the  Rev.  T.  White, 

50o. 


ALQEBEAi  as  fur  as  Qnadratio  Equations.  By  R. 
Prowdb  Smith,  M.A.  16mo.   Cloth,  with  Key.  $1.2.5. 

LiTIN  CONSTRUING  BOOK.  Easy  Passages  from 
various  Authors.  With  Notes  by  the  Rev.  H.  M. 
Stephenson,  M.A.    16mo.    Cloth.  25c. 

A  LATIN  DELECTUS,  By  Charles  Oaklet,  M.A. 
16mo.    Cloth. 

A  LATIN  EXERCISE  BOOK, 
M.A.    16mo.    Cloth. 

A  FIRST  LATIN  GRAMMAR. 
LL.D.    16mo.     Cloth. 

LATIN  PROSE  THROUGH  ENGLISH  IDIOM.  Rules 
and  Exercises  on  Latin  Prose  Composition.  By  the 
Rev.  Edwin  A.  Abbott,  D.D.    16mo.    Cloth.         $1. 

ENGLISH  VERSE,  BOc. 

OaiSAE,  Selections  from  the  Commentaries,  Including  the 
British  Expeditions.  With  Notes  by  the  Rev.  F.  B. 
Butlbb.    16mo.    Cloth.  25c. 

CICERO.    Orations,  Selected.  25c. 

CORNELIUS  NEPOS.  25c. 

OOWPEE.  Two  Books  of  the  Task,  With  Notes  by  J. 
W.  Hubs,  M.A.    16mo.    Cloth.  >^ 


GOLDSMITH.  Ths  Traveler,  Doserted  Village,  and  Re- 
taliation. With  Notes  by  the  Rev.  A.  R.  Vabdt, 
M.A.    IGmo.    Cloth.  80c. 

HORACE.  Select  Odes  |  with  Notes  and  Introductions 
by  the  Rev.  W.  J.  Brodribb,  M.A.  16mo.  Cloth.  SOo. 

LIVT,  Select  Passages  from  the  First  Decade.  With 
Notes  by  the  Rev.  J.  H.  Merriott,  M.A.  16mo. 
Cloth.  30c. 

MILTON.  Comns,  Lyoidas,  L'AUegro,  II  Penseroso,  and 
Select  Sonnets.  With  Notes  and  Introductions  by 
Rev.  H.  R.  Hdckin,  M.A.    16mo.    Cloth.  SOc. 

MILTON.  Samson  Agonistes,  With  Notes  by  the  Rev. 
A.  J.  Church,  M.  A.    16mo.    Cloth.  SOc. 

OVID'S  METAMORPHOSES.  Select  Passages,  With 
Notes  by  the  Rev.  North  PrNBBB,  M.A.  Ifimo 
Cloth.  SOc 

OVID.  Select  Passages  of  Elegiac  Verse  1  with  Notes  by 
the  Rev.  A.  J.  Church,  MTA.    16mo.    Cloth.       25c. 

PH5iDRU3  2.5c 

VIRGIL,  ineid  Book  VI.  With  Notes  by  the  Rev.  A. 
J.  Chcech,  M.A.    16mo.    Cloth.  SOc. 

XENOPHON.  Anabasis,  Book  IV.  With  Notes  by  the 
Rev.  North  Pindbb,  M.A.    16mo.    Cloth.  SOc. 
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Adafited  to  the  requirements  oj  Students   in  Science  and  Art   Classes,  and  Higher  and 

Middle   Class  Svhools. 

ELEMENTARY    SERIES. 

Printed  uniformly  in  i6mo,  ftdly  Illustrated,  cloth  extra,  price,  75  cents  each. 
PRACTICAL  PLANE  AND  SOLID  GEOMETRY.    By  H.  Angel,  Islington  Science  School,  London. 
MACHINE  CONSTRUCTION  AND  DRAWINU.     By  K.  Tomkinn,  Queen's  College,  Uverpool.     3  to1«    in  one 
inclnding  Plates. 
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BUILDING  COJfSTBrCTION— Stone,  Brick  and  Slate  Wokk. 
Vol.  L  Ten,    Vo..  n.  Plates. 


-Timber  and  Iron  Woek. 


2  Tols.: 

By  R.  S.  Bnm,  C.E.,  Manchester.     2  toIs.;  Vol.  1, 

By  S.  J.  P.  Thearle,  F.R.S.N.A.,  London.    S  Tole.t 


BUILDING  CONSTRUCTION- 
Text ;  Vol.  II,  Plates. 

N.WAL  ARCHITECTURE— SuiPBijii-DiNo  and  Latino  opp 

Vol.  I,  Text,  75  cents ;  Vol.  II,  Plates,  $1.00. 
PORE  MATHEMATICS.    By  Lewis  Sergeant,  B.A.,  (Camb.)  London. 
THEORETICAL  MECHANICS.    By  William  Kossiter,  F.R.A.S.,  F.C.S.,  London 
APPLIED  MECHANICS.    By  William  Rossiter,  P.R.A.S.,  London. 

ACOUSTICS,  LIGHT  AND  HEAT.    By  William  Lees,  A.M.,  Lecturer  on  Physics,  Edlnbnrgh. 
MAGNETISM  AND  ELECTRICITY.    By  John  Angell,  Senior  Science  Master,  Grammar  School,  Manchester 
INORGANIC  CHEMISTRY.    By  Dr.  W.  B.  Kemshead,  F.R.A.S.,  Dahvich  College,  London. 
ORGANIC  CHEMISTRY.    By  W.  Marshall  Watts,  D.Sc.  (Lond  ),  Grammar  School,  Giggleswick.- 
GEOLOGY.    By  W.  S.  Davis,  LL.D.,  Derby. 

MINERALOGY.    By  J.  H.  Collins,  P.G.S.,  Royal  Cornwall  Polytechnic  Society,  Falmouth. 
ANIMAL  PHYSIOLOGY.    By  John  Angell,  Senior  Science  Master,  Grammar  School,  Manchester. 
ZOOLOGY.    By  M.  Harbison,  Head-Master,  Model  Schools,  Newtonards. 

VEGETABLE  ANATOMY  AND  PHYSIOLOGY.    By  J.  H.  Balfour,  M.D.,  Edinburgh  University. 
SYSTEMATIC  AND  ECONOMIC  BOTANY.    By  J.  H.  Balfour,  M.D.,  Edinburgh  Uni-ersity. 
METALLURGY.    By  John  Mayer,  F.C.S.,  Glasgow. 
NAVIGATION.    By  Henry  Evers,  LL.D.,  Plymouth. 
NAUTICAL  ASTRONOMY.    By  Henry  Evers,  LL.D. 

STEAM  AND  THE  STEAM  ENGINE-Land  and  Marinb.     By  Henry  Evers,  LL.D.,  Plymouth. 
STEAM  AND  STEAM  ENGINE-Locomotivb.    By  Henry  Evers,  LL.D.,  Plymouth 
PHYSICAL  GEOGRAPHY.    By  John  Macturk  F  R  G  S 
PRACTICAL  CHEMISTRY.    By  John  Howard,  London. 
ASTRONOMY.    By  J.  J.  Plummer,  Observatory,  Durham.     [26,  27,  28  Just  Ready.    See  Separate  List.] 
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ADVANCED    SCIENCE    SERIES. 

Adapted  to  the  requirements  of  Students   in  Science  and  Art   Classes,  and  Hiehet    and 

Middle  Class  Schools. 
Printed   uniformly  in    xzmo,    averaging   350   //.,  fully    Tllustrated,    cloth 

$1.50  each. 
1.    PRACTICAL  PLANE  AND  SOLID  GEOMETRY.    By  Professor  P.  A.  Bradley,  London 
*■    ^'^^^t^;  V°or™Hates"^  ^^°  DRAWING.      By  E.  Tomkins,  Queen's  College,  Liverpool. 

BUILDING  CONSTRUCTION.    By  E.  Scott  Burn,  C.E.    2  vols.:  Vol.  I,  Text ;  Vol.  H,  Plates 
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PURE  MATHEMATICS.    By  Edward  Atkins.  B.So.,  (Lond.)  Llecester.     2  vols. 

THEORETICAL  MECHANICS.    By  P.  Guthrie  Tait,  Professor  of  Natural  Philosophy,  Edinbnr-h 

APPLIED  MECHANICS.    By  Professor  0.  Reynolds,  Owens  College,  Manchester. 

ACOUSTICS,  LIGHT  AND  HEAT.    By  W.  S.  Davis,  LL  D    Derby 

Jii'i^^'^*'  ^'^^  ELECTRICITY.    By  P.  Guthrie,  B.A.,  Ph.D.,  Royal  School  of  Mines,  London 

GlSgo^.*'  2^™i^'^''^^-    "^  "^^  ^-  '^'""P^'  P''-^-  ^'R-SE.,  Professor  of  Chemistry.  Andersonian  Unlveralt,. 

ORGANIC  CHEMISTRY.    By  James  Dewar,  F.E.S.E.,  P.C.8.,  Lecturer  on  Chemistry,  Edinburgh. 

GEOLOGY.    By  John  Young,  M.D.,  Professor  of  Natural  History,  Glasgow  University. 

ANIMAL  PHYSIOLOGY.    By  J.  Cleland,  M.D.,  P.RS..  ProfePsor  of  Anatomy  and  Physiology,  Galwaj. 

ZOOLOGY.    By  E.  Ray  Lankester,M.A.,(Oxon.)  London 

VEGETABLE  ANATOJIY  AND  PHYSIOLOGY,    By  J.  H.  Balfonr,  M.D.,  Edlnbngh  University. 

SYSTEMATIC  AND  ECONOMIC  BOTANY.    By  J.  H.  Balfour,  M.D.,  Edinburgh  UnlversItT 

METALLURGY.    By  W.  H.  Greenwood,  A.R.S.M.    2  Vols. 

NAVIGATION.    By  Henry  Evers,  LL.D.,  Professor  of  Applied  Mechanics,  Plymouth. 

NAUTICAL  ASTRONOMY.    By  Henry  Evers,  LL.D.,  Plymouth. 

™^t^^„^  ^™**'  ENGINE-LAND,  Marine,  and  Locomotive.    By  Henry  Even,,  LL.D.,  Plymouth. 

PHYSICAL  GEOGRAPHY.    By  John  Young,  M.D.,  Professor  of  Natural  History,  QIa.=gow  Unlverdty. 
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